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According to claim 5 cytokine gene introduced into effector ceils, interieukin (IL) -2 gene 
therapy agent according to claim t gene. 

According to claim 6 c »• itroduced into tumor c< s rophage 

colon) Simula £ . Tsterleukin (JL) -2 wherein 

the at least one gene agents. 

Claim 7 of the gene therapy agent according to claim ! by adenovirus vector was introduced into 
the effector cell cytokine genes. 

Claim 3 of sgeni according to claim i was introduced into tumor cells by 

retroviral cytokine genes. 



DETAILED DESCRIPTION OF THE INVENTION 

[0001] 

[Industrial Field of the im ention re ate- n,,j t lr t nu i 1 i 

agent for gene therapy ol cancer, including tumor cell vaccine was introduced into the tumor 
cells and effector cytokine genes cytokine genes. 
[0002] 

[ A R r cytokine that exerts antitumor effects are divided into the following three main 
mechanisms of its action. That is, Tumor necrosis factor ■ (TNF)-a, j3, interferon (IFN)-a, j3, 
7, interieukin (IL) - 1 and so on, no cancer cells in vitro and in e shows 

cytotoxic activity. Inlet leukin ■ (IL) -2, 4,6, 7, 8, 9, 10, 1 1, shows the antitumor effect 
indirectly through the body's immune effector mechanisms, such as 12, ss IL-3, 1L-6, 
granuiocyte-m c ige colony stimulating factor (GM-CSF), granulocyte colony stimulating 
factor (G-CSF), .stem cell factor ■ SCF) of living with other anticancer therapies such as which 
has been used to treat or prevent side effects. 

[0003] In addition, cancer treatments have been attempted in recent years by the Introduction of 
cytokine genes. One of these lymphocyte cytokine genes, such as lymphokine activated killer 
,t-l il \ O, cvtotu>ic ~ cells (c i ri i i i I i ip i t- il n introduced, 
which is secreted from the cell site deployment Enhancing the passive Immunity to the 
ictivation of autocri rp u 1 ! t riL have direct antitumor I FN or 

TNF in an attempt to enhance the antitumor activity in tumor site by introducing a gene have 
been made (Nishihara et a!., Cancer Res., 48, 4730, 1988, Miyatakeet al., J. Natl. Cancer Inst., 
82,217, 1990, Itoh et al., Jpn. J. Cancer Res. ,82, 1203, 1991). TIL cytokine gene transfer into 
the retrovirus has been useo so far is very poor transduction efficiency, this approach has become 
an obstacle to. 

[0004] Another is used as a tumor vaccine to introduce cytokine genes into tumor cells by a 
retrovirus and is intended to induce a tumor-specific immune ceils of the host. For example, 
Fearon et a! IL-2 gene into mouse colon cancer, spontaneous remission and survival after 
transplant rtu i into syne t, the n t imor cell 

reimplantation of introducing non-2 gene have reported that a high degree of acquired immunity 
(Fearon et a!., Cell, 60, 397, 1990). However, these are obtained eiter not always satisfactory 
grades for antitumor activity both in terms of metastasis suppression has not been examined and, 
wh.ii .mpeuts «• he | i i m;a i t. inner mi i \ ptu-enr. not been reported. 
[0005] 

Problems to be Solved by the Invention] Acooidingly, the purpose of the present invention is to 
solve the above problems, to exert anti-tumor activity achieved a higher cancer gene therapy is 
also effective in suppressing cancer metastasis and agents have to provide. 
[0006] 

[MEANS FOR SOLVING PROBLEMS] The present inventors have conducted extensive studies 
on the results of the above challenges, when combined with tumor vaccine was introduced into 
rumor cells by effector ceils and cytokine genes cytokine genes. We found that metastasis 
suppression is enhanced antitumor effects and systemic immunity is induced efficiently and 
i 10 i the I ve i'lor 

[000"?] The present invention ptovides an agent for gene therapy of cancer, including tumor ceil 
vaccine was introduced into the tumor cells and effector cytokine genes cytokine genes. Cancer 
gene therapy and referred to the invention, which contemplates the treatment of cancer 
metastasis and inhibition of both anti-tumor activity of cytokine genes 

the invention. Cytokine genes and used in the 
invention, granulocyte-macrophage colonv-stimulatmg factor (GM-CSF), interieukin (IL) -2, IL- 
3, IL-4, IL-6, IL-7, IL- 10, IL-12, IL-13, IL-15, interieukin- 1 a (1 L- 1 or), a Intaroikinreseputa 
it u>mst til IRA i, tiimoi ;crosis factor tTNFl-a, tymphotoxin (LT; -6, grat locate colonv 
stimulating factor (G-CSF), macrophage colony stimulating factor (M-CSF), interferon (IFN)-7, 
Macro Phage migration inhibitory factor (M IF), leukemia inhibitory >r 1 T cell 
activation costimulatory factor B7 (CD80) and B7-2 (CD86), kit ligand, oncostatin M gene 
coding for the . 1 e , such as says. Various cytokines have previously been cloned 

cDNA [human GM-CSF cDNA for Wong et al. s Science, 228, 810-815 (1985), for the human 
IL-2 cDNA Taniguchi et al., Nature, 302, 305-310 (1983), human IFNPycDNA for Gray et al., 
Nature, 298, 859-863 ( 1 982)]. Cytokine genes used in the invention, obtained from cells 

-V 'en more polymer ec d literature 

information that is disclosed above and (PCR) method, etc. those which may be chemically 
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synthesized according to minimize immune rejection, and to ncre the ^'ic effect of 

human origin is desirable. 

[0009] In the | < i ei'ector cells responsible for the final stage of the 

destruction of cancer celis, like cell population directly involved in the destruction, specifically 
in tumoi i fi t s (Ti! ), lymphokine activated killer cells (LAK ), cytotoxic T 

ceils (CTL) and other means. Cytokine gene transduction into effector cells, these can be very 
efficient by using the adenovirus vector. An adenovirus vector used here, including the 
insertion site for the cytokine genes, but are not particularly limited as long as it can express the 

ectorcytokin > iuced in ceils, derived from human adenovirus type 5 Adexl 

[Saito , 3. et al., J. Viol., 54, 71 1-719 (1985)] is preferably used. 

[0010] In contrast, tumor vaccines referred to in the present invention, retroviral gene isolated by 
these cytokt if educed into tumor cells, which make X-ray irradiation does not 

ill he piod Ctmi t t i; i s e ! g 

tumor vaccines can induce rumor-specific immune «. of the host 

[001 1] The retrovirus vector used here, including the insertion site for the cytokine genes, but are 
not particularly limited as long as it can express the cytokines tumor ceils were introduced, for 
example, the table of special 6 n >"■■ h i r i r T s l C M < • T -> i d 1 e 
< k i v ■. i iserted into retroviral vectors, piasrmds and to mis with the neomycin 
:c i-Miice gene as a marker to select the desired gene is introduced that, ¥2, t-Am, ¥CRIP, 
*CRE [Danes tt al P\ \S ^ f > ' > ecd - . ^p-i >n of calcium, 

such as packaging celis (cotransfection). This dpjg further cultured in the presence of G418, 
cells were harvested by colonies come alive, the introduction of the target gene You can only 
cells that are harvested. Using these cell culture supernatant of NIH3T3 mouse fibroblasts and 
then, B 16 and various tumor cells were infected with mouse melanoma celis. and ultimately a 
stable transgt nc c< s >s t ntroduced into the chro osomeof t S i lb 

confirmed by Buridaizeshon, The amount c j t .met-im i L t v s i ^ \ u\ 
can be measured by immunological others. 

[0012] Next, the introduction of cytokine genes tumor cells, usually after 10,000- 150,000 rad 
of X-rays, which are used as tumor vaccines. Most of this tumor ceil, or kidney cancer cells are 
melanoma ^^1 s i ^, t t > ! ^ 1 ^ s »ui > <■ e 1 < in. m r 

adenocarcinoma, transitional cell carcinoma, sarcoma, gliomas (gliomas), and also be used 
possible. Tumor vaccine cells and effector transgenic cytokines were prepared to make the 
above may be used directly as pharmau iti i i in it pharmaujutically 

acceptable solutions, suspensions, pharmaceutical forms such as gelsl-tShi can be administered. 
[00 1 3] As the dosage form comprises a gene therapy agent, an intravenous general, In addition to 
intra-arterial and systemic administration for the original cancer lesion, corresponding to the 
expected site of metastasis or cancer types, local injection, topical administration can be 
performed, such as oral administration. In addition, the administration of gene therapeutic agent 
for Getting the invention, catheter technology, trans r- , also take the form 

given in combination with surgery or other. The dose of the gene therapy agent of the invention, 
age, sex, symptoms, route of administration, number of doses may vary depending on dosage 
form, typically in adults with the weight of the cytokine genes per day, about 0. 1 ~ 1 00 mg in the 
range of be appropriate. 
[0014] 

[Effect of the Invention According to the invention, human or mouse, monkey, dog, cat, horse, 
give it possible for pigs and other animals high anti-tumor agents, gene therapy is also effective 
in suppressing cancer metastasis and is provided, useful in the treatment of cancer 
rnicrometastases. 
[0015] 

EXAMPLES described in more det . amples of the invention. These examples 

are for illustrative purpose, does not limit the scope of the invention. 

Reference Example 1 ] Mouse IL-2, mouse GM-CSF, and mouse IFN-7 cDN A of the mRNA of 
mouse splee 1 1 fig RT-PCR (Reverse transcripiton-poiymerase chain reaction) 

was prepared by the method. Upon PGR to mouse IL-2 for the following primer # 479, # 480, 
mouse GM-CSF for the following primer § 477, # 478, mouse IFN-y for the following primers 
shown in # 485, # 486 was used, respectively. 

[0016] Primers (U 479): CCGAATTCTAGACACC ATG TAG AGC ATG CAG CTC GCA TCC 
TGT G primer (# 480): C TGT CAA AGC ATC ATC TCA ACA A GC CCT CAA TAA 
GGATCC CC primer (# 477): CCGAATTCTAGACACC ATG TGG CTG CAG AAT TTA 
CTT TTC CTG GGC primer (# 478): C CCC 'ITT GAA TGC AAA AAA CCA AGC CAA 
AAA TGA GGATCC GG primer (# 485): CC GAA TTC TAGA CACC ATG AAC GCT ACA 
CAC TGC ATC TTG GC primer (# 486): C AGG AAG CGG AAA AGG ACT CGC TGC TGA 
GGATCCGG] [0017] Example I effector cell cytokine gene (T1L/IL-2) Preparation of (I) 
Preparation of TIL derived from murine B16F 10 preparation of TIL, Alexander, RB et a!., J. 
Immunol., 145, 1615-1620 (1990), Matis, LA et al., Methods Enzymol., 150,342-351 (1987), 
Livingstone, A. et al,, Methods Enzymol., 150, 325-333 (1987) went to make the following 
improvements to the method described. 6 week-old female 10 C57BL / mouse 6 (Charles River 
Japan from Cai t isplanted into murine B 16 (ATCC CRL6322) is a strain of the 

highly metastatic B16F10 1 Vt fiitt he • I I istitute Dr.Glenn Dranoff obtained from) the fresh tumor 
masses complete culture medium (CM) 5 °C 4 while in x 7 10 cells / mi suspension. The CM 
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wds f eat-inac n 2m\i L-g!utamine, 5 x !0 " 5 M 2 - mercaptoethanol, 

iOOU/mi penicillin, ug 100/ mi streptomycin, 0.5 fig/ mi amphotericin B, lOrnM 3 - (N- 
morphoiino) propanesuifi li id, 701 nl and combina man H o ogiseiyaku (Co) 

obtained from) was added to the RPMI 1640. TIL against an equal « - lumc of beads and CD-S- 
! -imkcd immunosorbent * 8 10 /mi mixed and incubated for 2 hours t 4. TIL beads that are 
contaminated with the pt ' > i f ed three times, CM I in x 7 10 beads / ml 

suspension, were seeded into tissue culture plate wells 24, *C 37, 5% CO were incubated in 2 . 
One day after culture, TIL isolated from the pelleted beads were removed. TIL 2 per well was 
separated into individual exposure x 5 10 (10,000 rad) tumor ceils, and a number of exposure x 0 
f 0 (3,000 rad) spleen cells were si r seated every 14 days from the date of 

in vitro stimulation 7. Aliquot of TIL when confluent, and in the new CM 2 x 5 1 0 cell / ml and 
resuspended. 

[00 1 8] (2) gene in mice by adenovirus-! L-2 TIL method for preparing a recombinant adenovirus 
to the introduction, Saito, 1. et a!., J. Viol., 54,71 1-719 (1985) variant of went through. That is, 

i c I c ! > p ret. ; it 1 of I L-2 

cDNA sequence, rabh ; „ < , < ^ t \ v a s ^ cnte [Niwa, 

H. etal.J. Gene 108, 193-200 (1991)] a, El A, E1B, you E3 gene and lack of 42kb of 31kb, 
including five cosmids Adenouirusutaipu pAdex 1 w (Hiromi Kanegae, Harada Shizuko, Izumi 
o Hu ■■ i i .]i * cd i i ■< 20! < i sheep) of Swal 

restriction site Expression was constructed by inserting Kosumidokasetto (Figure 1 ). For the 
si i ii , i i ,i i i >\ 1 > i i i i\ \ "K > "03 

cells (ATCC CRL1 573) were eocransfected by the calcium coprecipitation. Expression cassette 
containing the recombinant virus was confirmed by digestion with appropriate restriction 
enzymes. Recombinant virus is then grown in 293 cells, the virus .solution was stored at -80 °C. 
Titer viral stock was determined by piaque assay on 293 celts. (1) were prepared in TIL to the 

d Ovl 1 1 1 t L C I CO I \ f ! !! is ded With ii 

exception of TIL cells ^1 1 50 virus stock was added to each well. After incubation for 1 hour "C 
37, added to the growth medium. TIL 2 - cells were cultured for 3 days, transgenic mouse IL-2 
TIL cells (TIL/I L-2) was obtained. 

[0019] [Example 2 tumor vaccine (B16F10/IL-2 + GM-CSF vaccine) Preparation of (1), mouse 
IL-2, mouse GM-CSF retroviral preparation of high-iiter recombinant retrovirus producing 
clones MFC (Dranoff , G. et a!., Proc. Natl. Acad. Sci. USA, 90, 3539-3543, 1993) Two LTR 
(Long Terminal Repeat) containing Eagl / BamHI fragment (5200bp), EagI / Xbal fragment 
(!000bp) mice were prepared in Reference Example 1 and IL-2, mouse GM-CSF cDNA in each 
of the Xbal / BamH! fragment T4DNA incorcorated into three connected by ligase plasmid (Fig. 
2). The resulting plasmid pPGKneo [H. Takeshima et al., Nature, 369, 556-559 ( 1 994)] *CR1P 
calcium co-precipitation method [Danos et at., Proc. Natl. Acad. Sci. USA, 85, 6460(1988)] is 
introduced into this G-4 1 8 (GIBCO, I mg/inl) were cultured in medium containing one week, 
cells were collected come to colonize. Culture supernatants of these ceils then polybrene 
(Sigma, 8/tg/mi) presence, NIH3T3 mouse fibroblasts (ATCC CRL1658) were infected. 
Genomic DNA was isolated infected cells, the virus titer measured by Southern blotting, were 
evaluated as the number of copies of integrated provirus. Efficiency is typically introduced into 
NIH3T3, 1 proviral integration copy number per cell ranged from 3. In addition, cytokines 
secreted by infected cells, the medium containing 1 0ml 10-cm 1 x dish seeded cells after 48 
hours 6 10, ELISA (Endogen) was assayed by (Table I). 
[0020] 
[Table I] 

cDNA titer (number 

of copies) mice 

expression level of IL-2 2.0 6350 1U / ml mouse GM -CSF 2.0 1 3.5 ng / ml 

r 0 Q2 1 j (2) tumor vaccines (BI6F! 0/1 L-2 + 

GM-SCF vaccine) Preparation of (1) selected by the mouse IL-2, mouse murine GM-CSF- 
producing clones of each hieh-tnei recombinant retrovirus B 1 6 (ATCC CRL 6322) is a strain of 
the highly metastatic B16F10 (W c Dr Glenr Dranoff obtained from) was 

mtio-di^cd The gene Unnst'ectcd cells, 10% fetal bovine serum and 2mM were maintained in 
Duibecco's Eagle medium glutamine, trypsin / EDTA treated with, HITACHI MBR-1505R X- 

generator u 1 c % sw Irradiau HBSS (Han Bat ed Sa 

Solution) and washed twice, 5 x 6 10 cell / mi resuspended in HBSS at a concentration, tumor 
vaccines (B16F1 0/IL-2 + GM-CSF vaccine) was obtained. 

Example 3 fl t I on of (1) derived from 

B16F10 murint ill 1 Piepa i prepared in the same manner as this. 

(2) gene in mice b si i S-IFN-7TIL method for p p.iring a i denovirus to the 

introduction, Saito, 1. et al., J. Viol., 54,71 1-719 (1985) carried out by a variant of. That is, 
Saitomegarouirusuenhansa, ,6-aeSin chicken, mouse prepared in Reference Example i in SFN-y 
cDNA seouence, rabbit-.S-Gurobinpori (A) expression unit comprising a signal sequence fNtwa, 
H. et al., J. Gene 108, 193-200 (1991)] a, El A, E1B, E3 and the lack of a 42kb gene is a 31kb 
)Adex *cw (Hiromi K e zuko Izumi 

icperimen Med ne, Bio-Manual 4,189-204, 1994, the company Sat sheep) for 
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expression of K< ii< 1 - to Cial was constructed b) v -'Fig 1} For 

the expression and adenovirus Kosumidokasetto terminal DNA-protein complex (DNA-TPC) 
293 ceils (ATCC CRL1573) were cotransfected by the calcium eoprecipitation. Expression 

was contlrnied by d ■ * priate 

restriction enzymes. Recombinant virus is then grown in 293 cells, the virus solution was stored 
at ?i C U e- ra t e i v re prepared in 

TIL to the adenovirus for in vitro infection, the culture medium : 1 - v-c ' - 
with the exception of TIL ceils <i\ 150 virus stock was added to each well. After incubation for 

>< v t owth medium, TIL 2 - cells were cultured for 3 days, transgenic 

mouse IFN-7 TIL cells (TIL / iFN-7) was obtained. 

[0023] [Example 4 rumor vaccine (B16F10/GM-CSF vaccine) Preparation of ( i ), mouse GM- 

S ' r< 1 «. 1 t >, ri n id I rj > 1 1 1 i Uo les (i ) was 

prepared in a similar manner. 

(2) cancer vaccine (B16F10/GM-SCF vaccine) Preparation of (1) selected by the mouse GM- 
CSF recombinant murine retrovirus clones producing high titer B 1 6 (ATCC CRL 6322) is a 
strain of the highly ni'.-f • -M;-. 816FI0 t obtained from Whiieheadlnsntute Dr. Glenn O; snoU; 
' < n roc iced. The «e 1 k s e maintaint 

"> j r; t medium glutamine, trypsin / EDTA treated with, HITACHI MBR- 1 505R X- 

ray generator used, 10,000 rad X-rays was. Irradiated ceils were washed twice in HBSS, 5 « 6 
10 ceil / ml were resusp ided a 1 itration or iBSS tumor vaccines (B 1 6F 1 0/GM - CSF 
vaccine) was obtained. 

[0024] [Examples effector cell cy 1 I L/IL-2, TIL / iFN-7) Preparation of (!) Colon 

cancer-derived mouse colon preparation of TIL 26 TIL preparations, Alexander, RB et ., J 
Immunol., 145, 1615-1620(1990), Matis, LA et al., Methods Enzymol., 150,342-351 (1987), 
i jgs nt \. vt Mi 1 lis 1.50,32 53 (i9S7)wa k nake i oMowing 

e 1 k d 10 BALB / C mice (Charles 

River Japan purchased from), colon cancer mice implanted with Colon culture medium 
completely tumor mas of fresh 2< (CM) 5 in ' i in > lueeli ml suspension suspended. 
The CM was heat-inactivated 10% feta! calf serum, 2mM L-glutamine, 5 * 1 0 " 5 M 2 - 
mercaptoetiia ! ! ne i.ug !(>■'> s ept. cm {tg mi amphotericin B, 

IGmM 3 - (N-morpholino) pa 1 i bi mt human JL-2 

(Shionogiseiyaku (Co) obtained from) was added to the RPM! 1640. TIL against an equal 
volume of beads and CD-8-1 -linked immunosorbent x 8 10/ ml mixed and incubated for 2 hours 
X: 4. TIL beads that are contaminated with the pellet with cold CM and washed three times, 
CM I in x 1 1 0 beads / ml suspension, were seeded into tissue culture plate weils 24, °C 37, 5% 
CO were incubated in 2 . One day after culture, TIL isolated from the pelleted beads were 

removed. TIL 2 per well was separated into individual exposure * 5 10 (1 0,000 rad) tumor cells, 
and a number of exposure 6 1 0 (3,000 rad) spleen cells were stimulated using a fine, repeated 
every 14 days from the date of in vitro stimulation 7. Aliquot of TIL when confluent, and in the 
new CM 2 x 5 1 0 cell / ml resuspension Was. 

[0025] (2) gene in mice by adenovirus-IL-2 TIL 1 Introduction to the Example (2) by the same 
method as above (1) mouse 'III \ c ; ^ v L -i >. L k 1 ^ - 
introduced, transgenic mouse 1L-2 TIL cells (TIL/IL-2) was obtained. 

*l . i lit v >S L " II I! K IL iLvil! 1)^1 1. ] t I 

as above (! ) prepared in Reference Example I was prepared by TIL to mouse IFN-introduced 
TcDNA, transgenic mouse IFN-7 TIL ceils (TIL / IFN-7) was obtained. 
[0026] [Example 6 tumor vaccine (Coion26/!L-2 vaccine) Preparation of (I), mouse IL-2 
producing clones prepared in Example 2 high-titer recombinant retrovirus ( I ) was prepared in a 
similar manner. 

(2) cancer vaccine (Colon26/IL-2 vaccine) Preparation of ( I ) selected by the mouse IL-colon 
cancer clones producing high-titer recun > 1 s rrroduced into 2 Coion26. The 

gene transfected ceils, 10% fetal bovine serum and 2mM glutamine were maintained in 
RPMI 1 640 medium, HITACHI MBR- 1 505 R X-ray generator used, 1 0,000 rad of X-rays. 
Irradiated cells were washed twice in HBSS, 5 '"■ 6 10 cell / ml were resuspended at a 

1 oncentration of HBSS, rumor vaccines (Colon26/IL-2 vaccine) was obtained. 
[0027] Test Example 1] based on efficacy of pulmonary metastases (!) 

6 week-old female 1 0 C57BL / mouse 6 (Charles River Japan from Canada), 4 x 5 10 BI6FI0 
murine number of cells were inoculated into the tail vein and allowed to Induce lung metastases. 

2 TIL days alone, or prepared in Example 1 was administered intravenously T1L/IL-2 4 x the 
number 6 10 [E / T ratio = 1 0: E / T effector cells (TIL/IL-2) Number / tumor cells (BI6FI0) 
represents the number. Example 2 was prepared by B 1 6FI 0/3L-2 + GM-CSF 5 At the same 
time the vaccine was administered subcutaneous!)' 5 x 10. Counting the number of lung 
metasta , -u 1 i . ^ ssected 16 days after induction of lung metastasis. TSL aione 
as a comparison or what do TIL/IL-2 were also tested for dose vaccination alone. Table 2 and 
Figure 3 shows the results. 

[0028] 
TABLE 2 
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[0029] and TIL ! ' I IL-2 + GM-CSF was administered in combination with the vaccine 
gr oup showed a significant decr ease in the number of metastatic nodules in particular, witli the 
maximum inhibitory effect on iung cancer metastasis was confirmed. 
[0030] Test Example 2] based on efficacy in metastatic (2) 

6 week-old female 1 0 C57BL / mouse 6 (Charles River Japan from Canada), 3 x 5 1 0 B 1 6F! 0 
murine number of eel is were inoculated into the tail vein and allowed to induce iung metastases. 

DLdaysa e, prep I e 3 or TIL/ IFN-74.5 to Each was administered 

intravenously * 6 1 0 (E / T ratio =15). Example 4 was prepared at the same time the vaccine 
B 1 6F j 0/GM-CSF 5 * SO 5 was administered subcutaneously. Counting the number of 
metastatic nodules caused lung dissected from !6 days after induction of lung metastasis. As a 
comparison alot TIL f . ?N i t > id were also tested for only 

BI6F1 0/GM-CSF or vaccination. Table 3 and Figure 4 shows the results. 
[0031] 
TABLE 3 

[0032] The TIL / IFN-7 BS6F1 0/GM-CSF groups and administered with a combination vaccine 
showed a significant decrease in the number of metastatic nodules in particular, can be 
confirmed that the tim • 1 ' b !< effect on iung cancer metastasis or, 
[0033] Test Example 3] based or! efficacy of pulmonary metastases (3) 
6 week-old female !0 BALB / C mice (Charles River Japan from Canada), 2 * 4 10 Colon 
number of murine colon canoe: 26 cells were inoculated into the tall vein and allowed to induce 
lung metastases. 2 TIL days alone, or prepared in Example 5 or TiL/IL-2 TIL / 1FN- 1 was 
administered intravenously to each 7 * 6 1 0 (E / T ratio = 50). Example 6 was prepared by the 
vaccine at the same time Co!on26/lL-2 5 * 10 5 was administered subcutaneously. Counting the 
number of metastatic nodules in the lungs resulting than I a days after the autopsy to induce lung 
metastasis. Compared with With TIL alone, TIL / IFN-treatmen; only in those vaccinated do 7, 
were also tested for only Colon26/lL-2 or vaccination. Table 4 and Figure 5 shows the results. 
[0046] 
TABLE 4 

[0035] TIL / IFN-7 Colon26/IL-2 and vaccines, and TIL/IL-2 or group Colon26/lL-: 
was administered in combination showed a significant decrease In the number of me 
nodules, especially lung was confirmed that the maximum suppression of cancer me 
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